Tests for the distribution of sulphydryl groups, alkaline phosphatase, catalase, peroxidase in six species of Streptomyces showed that these occurred in greatest concentration in the young aerial mycelium, and especially at its points of origin or differentiation from the vegetative mycelium. In some species, these points of differentiation took the form of synnemata (coremia) of a distinctive appearance.
INTRODUCTION
Although a considerable amount of work has been done on the subject (e.g. von Plotho, 1940 a, b; Klieneberger-Nobel, 1947 ; Erikson, 1947 Erikson, , 1949 Carvajal, 1946 Carvajal, , 1947 ; Gottlieb, 1958 Sohler, Romano & Nickerson, 1958) our knowledge of the cytology and cytochemistry of actinomycetes is very incomplete. However, considerable differences have been detected between the composition of the primary and secondary mycelia of Streptomyces. It is the purpose of this paper to extend this information in respect of the distribution of sulphydryl groups and of certain enzymes which can be detected with accuracy.
METHODS
Six different strains, all from the collection maintained in this Laboratory, were used : Streptomyces grisew, S. rimosus, S. aureofmiens, 5. chrysomallus, two unnamed strains, S. 829 and S. 1594, both of which apparently belong to the same species (but with some different morphological characters) and produce flavensom y cin.
Cultures were made on slopes of a medium containing (yo, w/v): 0.1, asparagin; 1.0, glycerol; 0.1, K,HPO,; 1.8, agar; pH 7.2-7.4. After incubation for 20 days at 27' the spores were used to inoculate strips of sterile cellophan (1.5 x 8 cm.) supported on the surface of plates of the same medium in Petri dishes. Inoculations were made sparsely, so as to produce separate colonies. Catalase was detected by adding a few drops of '10 vol.' hydrogen peroxide, and observing the result under the microscope. The further addition of a few drops of ethanol was sometimes an improvement (see below).
The purpose of using alternative methods of fixation, and in some instances of staining, was as a control, in case of artifacts caused by the fixation or staining processes themselves.
RESULTS
In making these observations, we also observed very clearly a morphological character which seems to have been described previously only by Krassilnikov (1938). With certain strains of Streptomyces, and only on some media (asparagin glycerol agar for example) the initiation of the aerial mycelium began with the appearance of bundles of hyphae arising from the vegetative mycelium and adhering at the distal ends (Pl. 1, figs. 2,5), which Krassilnikov designated coremia, although they seem better described as synnemata. These covered the surface of the colony; from their apices the sporogenous hyphae grew outwards (Pl. 1, fig. 8 ). These were clearly visible even in fresh preparations. With increase of the age of the culture, this appearance vanished and the customary form of the aerial mycelium superseded it. In the present case, these synnemata were produced by all strains examined, except Streptomyces griseus and S . rimsus. Sulphydryl groups. At 48 hr. in every case the vegetative mycelium gave a very weak reaction, and the aerial mycelium, especially at its points of origin, whether or not these appeared in the form of synnemata, a much stronger one. After 10 days, the older parts of the aerial mycelium reacted less strongly in most cases, but the younger peripheral hyphae maintained their reactivity. In the case of Streptomyces uureofmiens, the whole aerial mycelium continued to react strongly after 10 days (Pl. 1, figs. 1, 2 and 6).
Alkuline phosphatuse. After 7 2 hr. and 10 days the Vegetative mycelium gave a weak reaction, and the aerial mycelium a strong one, especially where synnemata were visible (Pl. 1, fig. 3 ).
Catalase. In all strains examined, bubbles of gas first appeared a t the edges of the vegetative mycelium. However, the addition of a few drops of 95% (v/v) ethanol in water to the solution caused immediately a much stronger reaction all over the aerial mycelium. The effect was similar a t 48 hr. and 10 days, and was presumably due to the production, by means of the ethanol, of a more intimate contact between the reagent and the lipid-containing surface of the aerial hyphae, which was normally hydrophobic.
Peroxidme. The vegetative mycelium a t all stages produced a very slight reaction. The aerial mycelium reacted strongly a t 72 hr. ; at 10 days, only the young hyphae did so. Areas with synnemata reacted especially strongly, those with mature spores weakly or negatively (P1. 1, figs. 4, 5) .
DISCUSSION
The results show that the aerial mycelium of Streptomyces, especially when young, possesses high concentrations of sulphydryl groups, alkaline phosphatase, catalase and peroxidase. Similar results were obtained .with all strains examined. The differences in reaction as between vegetative and aerial mycelium were clearly marked, except in the case of catalase, where the nature of the reaction rendered it less readily attributable to a specific location. However, even in this case, and especially after the addition of ethanol, the difference between the rate of gas production at the centre and that a t the edges of the colony was striking enough to suggest that this enzyme also was in much higher concentration in the aerial mycelium as compared with the vegetative mycelium. The exception to the generally weak or negative reaction of the vegetative mycelium to the above reagents was in the growing tips, from which the aerial mycelium was beginning to differentiate. From these results and from those of other workers (e.g. Craveri, Ferrari & Treccani, 1958) it would appear that the greatest metabolic activity is located in the aerial mycelium, and that the vegetative mycelium serves as a support and as a connexion with the culture medium.
So far as the validity of these tests is concerned, the two methods for detecting sulphydryl groups gave the same results. Peroxidase was detectable only by the benzidine method; we believe that the negative results with the ' leuco-zinc ' methods were due to their specificity being for haemoglobins rather than for true peroxidases. The controls used for the alkaline phosphatase reaction give reasonable security for its specificity; the heated slides were negative, and those incubated without the specific substrate gave a very weak reaction, attributable to traces of substrate in the culture.
The interesting morphological appearance of synnemata was observable by direct examination and may be influenced by the conditions of growth and by the nature of the substrate; it was, nevertheless, shown only by certain strains, and may accordingly be of value as a taxonomic character. 
